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$a$ $S(t, a),$ $I(t, a),$ $R(t, a)$
$a$ $m(a)$ ,
$\gamma(a),$ $\mu(a),$ $\delta(a)$ SIR
$( \frac{\partial}{\partial t}.+\frac{\partial}{\partial a})S(t, a)=-\mu(a)S(t, a)-\Lambda(t, a)S(t, a)$ , (1)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})I(t, a)=-(\mu(a)+\delta(a)+\gamma(a))I(t, a)+\Lambda(t, a)S(t, a)$, (2)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})R(t, a)=-\mu(a)R(t, a)+\gamma(a)I(t, a)$, (3)
$S(t, 0)= \int_{0}^{\omega}m(a)(S(t, a)+I(t, a)+R(t, a))da$ , (4)
$I(t, 0)=0$, (5)
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(1) $-(9)$
2
$s(t, a)$ $:= \frac{S(t,a)}{N(t)}$ $i(t, a)$ $:= \frac{I(t,a)}{N(t)}$ $r(t, a)$ $:= \frac{R(t,a)}{N(t)}$ (1)$-(8)$
:
$\int_{0}^{\omega}(s(t, a)+i(t, a)+r(t, a))da=1$ , (10)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})s(t, a)=-(\mu(a)+K(t)+\beta_{1}(a)H(t))s(t, a)$ , (11)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})i(t, a)=-(\mu(a)+K(t)+\gamma(a)+\delta(a))i(t, a)+\beta_{1}(a)H(t)s(t, a)$ ,
(12)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})r(t, a)=-(\mu(a)+K(t))r(t, a)+\gamma(a)i(t, a)$ , (13)
$s(t, 0)= \int_{0}^{w}m(a)(s(t, a)+\dot{j}(t, a)+r(t, a))da$ , (14)
$i(t, 0)=0$ , (15)
$r(t, 0)=0$ , (16)
$H(t):= \int_{0}^{\omega}\beta_{2}(\sigma)i(t,\sigma)d\sigma$, (17)
$K(t):= \int_{0}^{w}[(m(a)-\mu(a))(s(t, a)+i(t,a)+r(t, a))-\delta(a)i(t, a)]da$. (18)
$\partial^{d}\overline{t}N(t)=K(t)N(t)$ $K(t)$ $t$









$H^{*}$ $:= \int_{0}^{w}\beta_{2}(\sigma)i^{*}(\sigma)d\sigma$, (26)
$K^{*}$ $:= \int_{0}^{\omega}[(m(a)-\mu(a))(s^{*}(a)+i^{*}(a)+r^{*}(a))-\delta(a)i^{*}(a)]da$ . (27)
$(s^{*}(a)>0, i^{*}(a)=r^{*}(a)=0)$
$(s^{*}(a), i^{*}(a),$ $r^{*}(a))$ (19), (23) $H^{*}$ $K^{*}$
:
$\Psi(H^{*}, K^{*})=1$ , (28)
$\Psi(H, K):=\int_{0}^{w}m(a)\ell(a)e^{-Ka}$
$x[e^{-H\int_{0}^{a}\beta_{1}(\xi)d\xi}+\pi(a)\Gamma(a)\int_{0}^{a}\frac{H\beta_{1}(\xi)e^{-H\int_{0}^{\epsilon}\beta q(\tau)d\tau}}{\pi(\xi)\Gamma(\xi)}d\xi$
$+ \int_{0}^{a}\gamma(\xi)\pi(\xi)\Gamma(\xi)\int_{0}^{\xi}\frac{H\beta_{1}(\tau)e^{-H\int_{0}^{\tau}\beta_{1}(\rho)d\rho}}{\pi(\tau)\Gamma(\tau)}d\tau d\xi]da$ ,
$\ell(a)$ $:=e^{-\int_{0}^{a}\mu(\xi)d\xi},$ $\pi(a)$ $:=e^{-\int_{0}^{a}\delta(\xi)d\xi},$ $\Gamma(a)$ $:=e^{-\int_{0}^{a}\gamma(\xi)d\xi}$ .
(28) $K^{*}$ $H^{*}\geq 0$ (28)
$K^{*}\in \mathbb{R}$ $K^{*}=f(H^{*})$
$\Psi(H^{*}, f(H^{*}))=1$
$H^{*}=0$ $\Psi(0, f(O))=\int_{0}^{\omega}m(a)\ell(a)e^{-f(0)a}da=1$ $\Psi(0, f(O))$
$f(O)$ $\Re\Leftrightarrow\Phi$
$i^{*}(a)$ (17), (24) $H^{*}$ $XERt^{i_{t}’\ovalbox{\tt\small REJECT}}$ :
$\Phi(H^{*})=1$ , (29)
$\Phi(H)$ $:= \frac{\Phi_{1}(H)}{\Phi_{2}(H)}$ ,


















$\Psi_{H}(0, f(0))=-\int_{0}^{\omega}\frac{\beta_{1}(\tau)}{\pi(\tau)\Gamma(\tau)}l^{w}m(a)\ell(a)e^{-f(0)a}\int_{\tau}^{a}\delta(\xi)\pi(\xi)\Gamma(\xi)d\xi dad\tau$ ,
$\Psi_{K}(0, f(O))=-\int_{0}^{w}m(a)\ell(a)e^{-f(0)a}ada,$
.
$W_{1}$ $:= \int_{0}^{w}\frac{\beta_{1}(\xi)}{\pi(\xi)\Gamma(\xi)}\int_{\xi}^{\omega}\beta_{2}(a)e^{-f(0)a}a\ell(a)\pi(a)\Gamma(a)dad\xi$ ,
$W_{2}$ $:= \int_{0}^{w}\ell(a)e^{-f(0)a}ada$ ,
$W_{3}$ $:= \int_{0}^{\omega}\beta_{1}(\tau)\int_{\tau}^{\omega}\frac{\beta_{1}(\xi)}{\pi(\xi)\Gamma(\xi)}\int_{\xi}^{w}\beta_{2}(a)e^{-f(0)a}\ell(a)\pi(a)\Gamma(a)dad\xi d\tau$,
$W_{4}$ $:= \int_{0}^{w}\frac{\beta_{1}(\tau)}{\pi(\tau)\Gamma(\tau)}\int_{\tau}^{w}\delta(\xi)\pi(\xi)\Gamma(\xi)\int_{\xi}^{\omega}P(a)e^{-f(0)a}dad\xi d\tau$.
20
3 2.2
$\delta(a)=0$ $W_{4}=0,$ $\Psi_{H}(0, f(O))=0$ $\Phi_{1}’(0)-\Phi_{2}’(0)=-W_{3}<0$
$\omega$ $\infty$ $\beta$ $:=\beta_{1}\beta_{2},$ $X(t)$ $:=$
$\int_{0}^{\infty}s(t, a)da,$ $Y(t)$ $:= \int_{0}^{\infty}i(t, a)da,$ $Z(t)$ $:= \int_{0}^{\infty}r(t, a)da$ (10)-(18)
:
$\frac{d}{dt}X(t)=-mX(t)+(\delta-\beta)X(t)Y(t)+m$ , (32)
$\frac{d}{dt}Y(t)=-(m+\delta+\gamma)Y(t)+\delta Y(t)^{2}+\beta X(t)Y(t)$ , (33)
$\frac{d}{dt}Z(t)=-mZ(t)+\gamma Y(t)+\delta Y(t)Z(t)$ . (34)
(32)-(34)




$\beta_{1}(a)=1,$ $\beta_{2}(a)=be^{-qa},$ $b>0,$ $q>0$ ,
$\Psi(0, f(O))=\int_{0}^{\infty}me^{-(\mu+f(0))a}da=1,$ $R_{0}=1$ $\mu+f(O)=$













$\epsilon<1$ $\lambda^{*}(\epsilon)>0,$ $\epsilon>1$ $\lambda^{*}(\epsilon)<0$
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